Many decision making tasks in life involve a categorization process, but the effects of categorization on subsequent decision making has rarely been studied. This issue was explored in three experiments (N = 721), in which participants were shown a face stimulus on each trial and performed variations of categorization-decision tasks. On C-D trials, they categorized the stimulus and then made an action decision; on X-D trials, they were told the category and then made an action decision; on D-alone trials, they only made an action decision. An interference effect emerged in some of the conditions, such that the probability of an action on the D-alone trials (i.e., when there was no explicit categorization before the decision) differed from the total probability of the same action on the C-D or X-D trials (i.e., when there was explicit categorization before the decision). Interference effects are important because they indicate a violation of the classical law of total probability, which is assumed by many cognitive models. Across all three experiments, a complex pattern of interference effects systematically occurred for different types of stimuli and for different types of categorization-decision tasks. These interference effects present a challenge for traditional cognitive models, such as Markov and signal detection models, but a quantum cognition model, called the belief-action entanglement (BAE) model, predicted that these results could occur. The BAE model employs the quantum principles of superposition and entanglement to explain the psychological mechanisms underlying the puzzling interference effects. The model can be applied to many important and practical categorization-decision situations in life.
Introduction
The fields of categorization and decision making are empirically mature and theoretically well developed, but to a large degree, they have evolved in a parallel and independent manner. Little is known about the interactions between these two basic cognitive tasks -that is, how a categorization task changes performance on a subsequent decision task.
1 In many situations in life, decision makers need to make categorizations before deciding on an action. For example, a doctor needs to categorize a biopsy as cancerous or not before making treatment decisions; a judge needs to categorize a defendant as guilty or not before assigning a punishment; a police officer needs to categorize a driver as intoxicated or not before making an arrest; a military operator needs to categorize an agent as an enemy or not before making an attacking decision. In all these examples, it seems necessary to infer a category before choosing an action. Suppose the decision maker has to report this category inference before making the decision. How does this overt report of the category affect the later decision? For example, would the probability that a police officer shoots a suspect be changed if she or he had to report seeing a weapon possessed by the suspect first?
In the work described below, participants were presented with a face and were asked to categorize it first and then decide on an action. However, the general categorization-decision paradigm is not limited to these particular details, and as mentioned above, there are many important and practical examples of categorization-decision situations in real life. In general, any task that has the following four characteristics falls into this paradigm: (1) a stimulus providing information is presented, after which (2) a categorical inference is made based on the stimulus, followed by (3) a decision about an action, and (4) the action has consequences that depend on both the action and the true state of the category.
To explore the relation among these tasks, three experiments were conducted, and three theoretical explanations -a 
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